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physical aggregation and the critical temperature. This
subject has been referred to already at p. 322, at which
place the results of Pictet, of Cailletet, and of Wroblewsky
on the liquefaction of the so-called permanent gases are
also stated. Of especial importance were the detailed inves-
tigations of Wroblewsky and Olszewsky, who first obtained
quantities of oxygen and nitrogen in the liquid state, and
particularly described many of their properties.66 The
mode of measuring temperatures by determining the
potential of thermo-electric currents, which is now largely
employed, also originated with them.67 In the experiments
that have been carried out latterly, however, on the liquefac-
tion of air and of other gases, Pictet's method has been
abandoned again, and another method has been employed
which is more nearly related to that of Cailletet. But, the
latter method has been converted into a dynamical or con-
tinuous one, in which adiabatic expansion of highly
compressed gases has been utilised in effecting the necessary
lowering of temperature. Thus Dewar,68 in his experiments
upon the production of liquid air, liquefied, by its own
expansion, air which was under a pressure of 100 atmos-
pheres and was cooled by solid carbonic anhydride; whereas
the recent technical method consists in cooling exclusively
by expansion, and the effect of the latter is turned to account
in a very ingenious manner by the employment of a self-
intensive apparatus. Linde69 in Germany, and Hampson70
in England almost at the same time constructed technically
eflEcient forms of apparatus, based upon this method, for the
production of liquid air.
Liquid air has not as yet, however, found any technical
application upon the large scale. Nearly pure oxygen is
obtained from it very cheaply, and the attempt has been
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